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本文采用改进的 Othmer 釜测定了 DEDB-二甘醇、DEDB-苯甲酸辛酯、
DEDB-辛醇和二甘醇-苯甲酸辛酯四个二元体系以及 DEDB-二甘醇-苯甲酸辛
酯、DEDB-二甘醇-辛醇和 DEDB-苯甲酸辛酯-辛醇三个三元体系的减压汽液
相平衡数据，补充了 DEDB 的相平衡基础数据。运用 Herington 面积检验法对
实验数据进行校验，证明测定数据可通过热力学一致性检验。本论文的主要
结果包括以下几个方面： 
本文采用 UNIFAC 模型、Wilson 模型和 NRTL 模型预测了三个二元体系
的汽液平衡数据，其中 Wilson 方程和 NRTL 方程的模型参数
mn mm   、
nm nn  以及 αmn 、gmn-gnn 、gnm-gmm是应用实验数据回归所得。结果表明，
三个模型对 DEDB-二甘醇和 DEDB-苯甲酸辛酯体系的推算值和实验值吻合均











































Diethylene glycol dibenzoate (DEDB) is a kind of safe plasticizer which can 
touch with food packaging materials，and that has the potential to completely 
substitute  diisooctyl phthalate (DOP) and dibutyl phthalate (DBP) as primary 
plasticizer in terms of performance and safety．DEDB as a plasticizer is gradually 
receiving tremendous attention both from industry and academia because of its 
nontoxicity and environmental friendliness．Although lots of studies have been 
carried out in the synthesis of DEDB plasticizer，there are only a few articles 
focusing on measuring the vapor liquid equilibrium of DEDB. The main purpose of 
this thesis is to provide the most basic thermodynamic data for process development 
and industrialization amplification of producing DEDB by reactive distillation．In 
addition， valuable calculation methods for industrial design and promotional 
development of the theory of vapor liquid equilibrium by studying the correlative 
thermodynamic models of the production system are proposed． 
 The vapor liquid equilibrium of four binary systems，DEDB- diethylene 
glycol、DEDB- octyl benzoate、DEDB- 1-octyl alcohol、diethylene glycol- octyl 
benzoate and that of three ternary systems DEDB- diethylene glycol- octyl benzoate、
DEDB- diethylene glycol-1-octyl alcohol and DEDB- octyl benzoate-1-octyl 
alcohol were systematically measured by a modified Othmer still at reduced 
pressure，which enriched the basic data for DEDB. The experimental data were in 
good agreement with the Herington area test method for thermodynamic 
consistency．The main conclusions of this work include the followings： 
 The UNIFAC model 、Wilson model、NRTL model were used to calculate 
the VLE data of the three binary systems．The model parameters 
mn mm  、
nm nn  、 αmn 、 gmn-gnn 、 gnm-gmm were obtained by correlating with the 
experimental data．The results showed that， the calculated data of DEDB - 
diethylene glycol and DEDB - octyl benzoate using the three models fitted well with 
the experimental data，and the Wilson model and NRTL model were  better than 
the UNIFAC model．However, for DEDB-1-octyl alcohol  system，the NRTL 
















model had a poor anastomosis ． The NRTL model agreed well with the 
experimental VLE data of DEDB- diethylene glycol、DEDB- octyl benzoate and 
DEDB- 1-octyl alcohol at reduced pressure． 
 In addition，the UNIFAC model was used to calculate the VLE data of the 
three ternary systems．The experimental data of DEDB- diethylene glycol- octyl 
benzoate was compared with that calculated using the Wilson model and NRTL 
model from the VLE data of the binary systems of DEDB- diethylene glycol、
DEDB- octyl benzoate and diethylene glycol- octyl benzoate．In the case of the 
UNIFAC model，the results showed that the error of the systems containing 1-octyl 
alcohol was larger than the systems without 1-octyl alcohol，then the  calculated 
data using the Wilson model and NRTL model can fit well with the experimental 
VLE data of DEDB- diethylene glycol- octyl benzoate． 
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1.1  二甘醇二苯甲酸酯 （DEDB）生产方法与体系 
1.1.1  二甘醇二苯甲酸酯的性质与用途 
二甘醇二苯甲酸酯又名二乙二醇二苯甲酸酯、二苯甲酸二甘醇酯、2,2’-氧
代二乙醇二苯甲酸酯，英文名称 2,2'-Oxydiethylene dibenzoate 或 Diethylene 
glycol dibenzoate，缩写为 DEDB，分子式为 C18H18O5，分子量为 314.33 g/mol,  









用。人们在寻找一种比 DOP 更安全、性能更好的物质。DEDB 具备相容性好、
耐寒性好、抗静电性、抗污染能力显著、热稳定性突出、挥发性低、耐光变
色性好等特点，并且毒性低，LD50为 5.44 g/ kg。国际有关食品、化妆品、医
药等管理部门认为 DEDB 是一种可以用于接触食品包装材料的安全性较大的
增塑剂，使用性能与 DOP 相当[2]。有关 DEDB的合成工艺有：直接酯化法[3-6]、
酰卤法[7]、酯交换法[8, 9]等。 

































甘醇为原料合成 DEDB，测得目标产物的总产率为 98.0 %。此方法具有催化
剂用量少、产率高等优点，因为操作增加了酯化合成需要用到带水剂、反应
时间长，一定程度增大了工业成本。 
1.1.2.2  酰卤法 






































化剂在 220～240 ℃温度下反应 2～2.5小时直接酯交换合成 DEDB，性能优于
苯甲酸和二甘醇酯化合成的产品，酯含量高达 99.31%。 
在工业上应用更多的生产DEDB方法是辛醇酯交换法，其化学反应式如下


























































































































                                       2F N                               （1-1） 





1.2.2  汽液平衡数据的研究现状 
相平衡的数据量很大，单是汽液平衡（VLE）数据就已超过十万对二元
体系数据，VLE 数据在相平衡数据中最为重要，测定量也最大。早在 20 世纪
50 年代，就已有人开始系统整理相关的数据了。至 60 年代，最著名的是苏联




的物系最多，VLE 数据最权威。波兰 Maczynski 等[16]的多卷本手册开始按化
合物类型分类出版，一共有七本。更为著名的手册是 Gmehling 等[17]所编辑的，
其数据和 Dortmund 数据库几乎是同源的，但其物系少于后者，该手册 1977
年开始出版，至 90 年代中期已有 23 本，手册不仅收录实验值，还统一将大
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